INTRODUCTION
Antioxidants are being widely used in routine general clinical practice. An increased interest in the role of free radical oxidative damage in human dis eases along with an upsurge in research implies its potential in dental practice too. Consumption of antioxidant sup plements in developed countries has become widespread with about one third of adults being 'addicted' to them.
1 How ever, as dental research in this area is still unfocussed due to limited number of studies/randomised controlled trials (RCTs), definitive conclusions on their safety and efficacy cannot be commented upon. A need for confi rmatory evidence and addressing the safety issues with a focus on oral healthcare seems to be an important requirement.
Free radicals seem to influence many oral diseases, most commonly periodontitis. Though oxidative stress is implicated in the pathogenesis of periodontitis, it is seen that the total antioxidant capacity of gingival crevicular fluid (GCF) vol ume and plasma appears compromised. 2 The periodontal tissues also provide an ideal medium to study the mechanisms of reactive oxygen species (ROS) medi ated tissue damage and of antioxidant defence in response to bacterial colo nisation.
3 Ascorbic acid defi ciency has been shown to be a conditioning factor in the development of gingivitis. 4 As initial studies showed partial response to non surgical interventions in these conditions, product manufacturers have looked at the use of herbs or supple ments in toothpastes, mouth rinses and other products for the control of perio dontal disease.
5 Aloe vera, star anise oil, myrrh gum, calendula extract, ammo nium glycyrrhizate (from licorice root), fennel oil, melaleuca alternifolia (tea tree oil), and neem extract are among the ingredients used for control of peri odontal disease. 6 Peri-implant disease is initiated and perpetuated by a small group of pre dominantly gram negative, anaerobic, or microaerophilic bacteria that colonise the subgingival area. Numerous molecu lar species appear in the infl amed tissues, among which are reactive species such as free radicals and ROS. Hence, treat ment of peri-implant disease involves adjuvant antioxidants supplementation. It has been documented that there is an increased level of total protein and total antioxidant values in the saliva in dental caries. 7 Observational studies show maximum infl ammatory changes of periodontium in the eighth month of pregnancy with an amelioration shortly before delivery. Simultaneous follow up of the physiological levels of vitamin E and A in four week intervals showed the decline of the mean levels of both vita mins in the course of the eighth month and their marked elevation shortly before delivery. 8 Inconclusively, these studies show the role of antioxidant supplemen tation in prevention and/or management of numerous dental disorders.
Mechanism of action of antioxidants
Antioxidants may be regarded as those substances which when present even at low concentrations with those of an oxi disable substrate will signifi cantly delay or inhibit oxidation of that substrate. Free radicals which are harmful usually arise during metabolism and sometimes the immune system cells create them to neutralise harmful pathogens. Environ mental factors like pollution, radiation and smoking may spawn free radicals. Antioxidants neutralise free radicals by donating one of their electrons, end ing the electron stealing reaction. The antioxidant nutrient, however, does not become a free radical by donating an electron because they are stable in either form. Important antioxidants include: (1) the chain breaking or scavenging ones like vitamin E (alpha tocophe rol), vitamin C (ascorbic acid), vitamin A (beta carotene), urate and bilirubin; (2) those substances containing thiol groups -the 'preventative antioxidants', that function largely by sequester ing transition metal ions and prevent ing Fenton reactions and are therefore largely proteins by nature (eg albumin, transferrin, lactoferrin, caeruloplasmin, haptoglobin, and ascorbic acid); and (3) enzyme antioxidants that are enzyme systems that function by catalysing the oxidation of other molecules (eg catalase and glutathione peroxidase). The equi librium between antioxidant defence, repair systems and pro-oxidant mecha nisms of cell damage may be tipped in favour of tissue destruction by increase in radical production or by a lowered antioxidant defence. 2, 9 In the early onset of periodontitis, polymorphonuclear leukocytes are func tionally activated and exhibit increased free radical production. There is a deli cate balance between the infl amma tory-immune cell hypofunction and hyperfunction which are maintained by enzyme based mechanisms (which are activated following degranulation) and oxygen dependent pathways (produces free radicals species).
9 ROS cause tissue damage through numerous ways that include DNA damage (base hydroxyla tion and lipooxygenase); protein damage (gingival hyaluronic acid and proteogly cans); lipid peroxidation and stimula tion of proinfl ammatory cytokines. 10 The antioxidant micronutrients are impor tant not only for limiting oxidative and tissue damage, but also in preventing increased cytokine production, which is a result of prolonged activation of the immune response. Dietary and other enzymatic antioxidants protect the lipids of lipoproteins and other biomembranes against oxidative damage by intercept ing oxidants before they can attack the tissues. It is important to have an ade quate antioxidant intake from both diet and supplementation if needed, and can be a valuable adjunct in the treatment of chronic inflammatory dental disorders.
11
Antioxidants of clinical significance in dentistry A wide array of antioxidants has poten tial applications in dental therapeutics. 
Controversial areas in antioxidant research
Although antioxidant therapy could have a promising role in dental thera peutics, a few unaddressed issues need to be highlighted before it is fi rmly established (Table 2) . 10 The Danish Fit ness and Nutrition Council has evalu ated the basis for recommendations on the intake of antioxidants and has found limited reasons for increasing the recommended intake levels for some anti oxidants. The amount of an antioxidant that may offer protection is not known and varies among individuals. High dose supplements of vitamin E and beta caro tene may pose a health risk. High doses of vitamin A may have embryotoxic and teratogenic effects including neural crest, musculoskeletal and urogenital anomalies. Heavy consumption of caro tene containing vegetables may cause amenorrhoea. Large doses of ascorbic acid may be associated with inhibition of ovarian steroidogenesis and increased probability of abortion.
11
The International Alliance for Dietary Supplement Food Associations (IADSA) stated that, while few available meta analysis raise issues for debate, limita tions identified by the authors them selves means that antioxidants do not offer much in maintaining health. But the scientific network in the IADSA, however, agreed that consumers could continue taking antioxidant food sup plements for the benefits they provide.
18
There seems to be a problem of drug interactions too. Antioxidants reducing agents to neutralise free radi cals and if any therapeutic agent acts by releasing free radicals, there is a pos sibility in interference of its action by an antioxidant.
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Recommendations in dental practice
Antioxidant therapy may be a double edged sword with negative and undesir able effects, if the safety threshold of the therapeutic dose is surpassed. If admin istration of antioxidant supplements decreases free radicals, it may interfere with essential defensive mechanisms
